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SUMMARY

The starting date for Phase [ wos October 25, 1945, Since that date, significant
progress has been mads; in foct, Tt appears af this time that the program is

[

cpproximately two weeks ahead of schedule. The Screed tool is complete; the
Vacu~form tool is about 85 percent completfe; the Manufacturing Plan, the
miscelianeous teoling, and the redesign of the gore segment are approaching

completion,

Phase | of the coniract was devoted to process development and ool design.
Specificaiions for the Vacu~form tool were written from the conclusions of the

lens, increased

process development effort. The fool, designed io these speaifent
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in size from the originally proposed 11 by 14-focttoe! ¢ a 16 by 19-foot ool
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This didn't appsar o be a pariicularly fmportant problem uniti «

the larger tool were completed and compared to origing! nonfrac! estimates.
This

original tool and would almost double the fabrication flow time. Since the

's newly designed ool would cost approximately 30 percest more than the
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titanium plate meterial. The design is expecied to be completed by December 10,

1965,

Tool Febricaiion

Tool designs are availcble for both the Screed tool and the Vacu~form toci. The
Screed tool Is used to make the forming tool. See Figure 1 for o cui~away of the
forming tool .

The general sequence for febricating the Vacu~form tool is as follows:

1. The concrete base was cast on the factory fleor,

steel for rel n‘?aa‘c&:mcm and for mz“émrh ament to the

2. The steal box wos welded rogether aond was alse atie

base by welding.

3, Each of the welded joints of the steal box wars secle

o prevent vacuum leakoge. S

After the steal box wos atiached o the cement slab and the Screed fool was in

tton wos started on the internal structure of the steel
[+

fabrination sequance of the Interneal siruciure
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in 6 Inches of the

Conventioned

k3

foal contour, naral contour we v checking with the

o of rubher & inches lw,i@ % Hached to the Seread

v
blade ond the height of the fire brick buildup waos established by swinging

S

the Screed teol to any location for checking. See Fig 3.

2. The lest layer of brisks were band sawed when requirad

genoral gove configuration, Approximaiely 4,000 fire bricks ware used.

3. To provide a uniform base for the Glasrock foam blocks,
ro wes covarad with g costable cement and sereeded

read toel, Sea Figure 4. A plywood screcd ki

has b@ low Tina! contour wos used., This Soraed i

s Fd "
minimum depth of the castable cement was |




was 3 inches, The median depth was 1 inch.

4, The Glasrock blocks {30=pound density, 4-1/2 by 18 by 18 inches) were

 then cemented fo the castable cement surface. Ses Figure 4. To check
the deviation from contour because the flat blocks were cemenied to g
curved surface, g plywood screed blade wes used that was 1] /4 inch below
final contour. The meximum distance from the screed blade to the Glosrock
blocks was 0,75 inch, the minimum was 0.01 inch, and the madian weas
0.25 tnch,

» The lost row of Glesrock blocks at each end of the die were cut fo give
thickness of 3-3/4 inches. This was 3/4 inch below the nominal bfock

surface. In this location, the wese covered tubing for the exira edge

&

heaters wes placed and secured with Glasrock cement. The edge heater
fubes ware placed af this level so that the tubing thet runs lengthwise of
the die woyld poss aver them,

6. A holf-inch! ayer of Glasrock cement waes sereeded over the Glasrock blocks
and the adge heater fubing. This surfece had @ maximum depth of 3/4 inch,
e minimum depth of 3/8 inch, and a medion of 1/2 inch.

7o Wex® coverad tubes were located in the die af & spocing of 0.75 inch,
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ine mesuwrement, There are 14 zones acrass the die each having

10 sukes for o ro

tal of 140 tuhes, These 140 tihes run the length of the

die and ars in ‘engths of 13 feet 1o 16 feet depending on thair location.
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- plyweod tempintes gracved on 0.75~inch cenrerlines.

VR i -
ad on the tihes and ware tecured In ploce with
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Glasrock ceman, After the cemens |

surfoce of the die was made by sereeding o 3/8-inch coating of

fo monimn i n b ey the fe £ @'bw M!f')”?.w“ b g 3 g e f o e Tho oy sy s om :
<4 CEMENT over the 0 0F the fub i s’!w@luug Grameants, Tha meotimum

w0 was 5/ b

&

ek, the min

*hinknass of the fop suiface weas 7/ 16=inch th

inch thick, and the medion was 2/8-inckh 1
& o
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Vecu=fom fool i opproximaiely 85 peregn: complate, Worl vat to

leal heokup, closing in the end: o7 i diz, alectrion!
neck, vacuum check, and contour and perfermanca rhocle Expecied complorion
date §s whout Decembar 15, 1945,

*Sheets of wax (0.020 thick) are loyed up on the fubas

v the teal, This WO s
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Screed Tool, Drawing EMIT l?RW?éO

The function of the Screed tool is to provide a meons o‘%’ controlling the contour of

the Vacu=form fool ot the various levels of construction. See Figure 5. The proper
thickness of each layer of material is maintained with the use of the Screed tool.
Governing the thickness of the different layers of materials Ts Importent in providing
a uniform heat distribution in the die surface. The Screed tool also provides a
meeans of inspecting the final confour of the dis.and gore sagment. The critical
features of the Screed tool in the Inspection function is the templaie contour and

its relationship to the sweep of the Screed am,

The construction steps of the Screed tool are. as follows:

1. A lé~inch diometer stesl pipe, 9 feet long was weldad fo o siee! bass plate
1 by 48 by 48 inches. This is the stanchion assembly.

2.  The bearing-holding siructure was then mounted on the top piate of the
stanchion assembly and temporarily bolted in place.

3.  The Screed arm assembly consists of a steel pipe 10 inches in diameter and
19 feet long which has o provision at iis midpoint for aitaching fo the
bes:@rmg_:;wnmdmgwﬁﬂ’uci’um@ To the lowar end of the Screed arm, the near

end of the Scroed blads is attached so s to provide o gors configuration

contour to the surfuce of the Vacu~form taol when the an

e

sppar half of E‘:e Sereed mm anly prov

Aiamatar steel tubs is aitached

tey the fur end “zfs* ihs Seread bic;zci@
:
ond the Scraed

LR 8 E&f 08 . .o

When the Screed tool was completed, it was placed in

the Vacu~form fool and welded to ¥, The Screed tool tem

to the Screed tool swaen will be checked by Quality

die contour i3 inspeciad.

Voo Chuck

A vacum chuck s required to hold the fitenium

(8
operation. A vecuum chuck csppso;&mm@%y 4 feat by 7 fast It avelloble, so we

will fabricato ancther chuck the some size. This will give us v chuck 4 by 14
feet.. Qur mochining equipment will not ac&@mmsdm‘?&} o chuck are lerger then
this, Therefore, the machining opemition will be accompiished in bwo sieps, onew
ronmmhar 15, 1965,

haif

the vart af a tima, The vecuum chuck wi
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Trim Fixiure

R ST

A trim fixture Is being designed and will be completed by December 15, 1965,

Qur original plan was fo use a skate attachment for the final trim of the part.
However, a quicker and more sconomical method involving friction sewing with
a skill saw 1s fo be used. This sowing operation will be followed by beli sanding
to finish the edge. '

Manufacturing Plen

The manufacturing plan is being written and is expecied to be completed by
December 15, 1965,

Conclusions

RN IRASTARTY

b

The progress to date in Phase Il has been excellent and baning unexpected
i

difficulties, Phase I of the contract should be completed by laavary 1, 1946.

l
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FIGURE 2

INTERNAL CONSTRUCTION OF THE VACU-FORM TOOL SHOWING

FIRE-BRICK BEING LAID, THE SCREED TOOL 15 BEING USED TO
CONTROL FIRE-BRICK PLACEMENT,
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FIGURE 3
VACU-FORM TOOL CONSTRUCTION
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FIGURE 4
VACU-FOQRM TOOL CONSTRUCTION SHOWING GLASROCK FOAM
BLOCKS BEING CEMENTED [N PLACE AND CHECKED BY THE SCREED
TOOL FOR CONTOUR,
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FIGURE 5
SCREED TOOL AND ITS RELATIONSHIP TO THE VACU-FORM TOOL
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